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Ø 	  Small	  (148	  a.a.,	  ~16.5	  KDa)	  and	  acidic	  (pI:	  ~4.0). 
Ø 	  Regulates	  the	  funcCon	  of	  a	  large	  array	  of	  
diﬀerent	  target	  proteins.	   
Ø 	  A	  versaCle	  and	  ubiquitously	  expressed	  EF-­‐
hand	  Ca2+-­‐binding	  protein	  in	  eukaryotes.	   
Apo-CaM	  
Ca2+ -CaM Complex	  
Calmodulin:	  Ca2+	  binding	  protein	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CaM	  Y/
D	  and	  
CaM	  Y/E	  
EGFR	  
C-­‐Src	  
eNOS	  
PDE	  
ObjecKves	  	  
1.  Generate	  and	  characterize	  phospho-­‐
mimeCc	  CaM	  mutants	  	  
	  
–  CaM	  Y/D	  (asparKc	  acid)	  
–  CaM	  Y/E	  (glutamic	  acid)	  	  
	  
2.	  	  	  Test	  the	  eﬀect	  of	  CaM	  (wt),	  CaM	  Y/D	  
and	  CaM	  Y/E	  in	  the	  regulaCon	  of	  the	  
Epidermal	   Growth	   Factor	   Receptor	  
(EGFR),	   Proto-­‐oncogene	   c-­‐Src,	  
Phosphodiesterase	   (PDE)	   and	  
endothelial	   Nitric	   Oxide	   Synthetase	  
(eNOS)	  in	  vitro	  
	  
4th	  DYNANO	  Network	  5-­‐9	  April	  2014,	  Namur,	  Belgium	  
P-­‐(Y)-­‐CaM	  
CaM	  
P-­‐(Y)-­‐Src	  
Src	  
37	  
25	  
20	  
15	  
10	  
kDa	  
EGTA	   Ca2+	  
A
bs
or
ba
nc
e 
(u
ni
ts
) 
CharacterizaKon	  of	  phospho-­‐(tyr)-­‐mimeKc	  	  
calmodulin	  mutants	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Proto-­‐oncogene	  c-­‐Src	  
•  	   Non-­‐receptor	   tyrosine	   kinase	  
(membrane	  acached)	  
• 	  SH2,	  SH3,	  tyrosine	   	  kinase	  domain	  and	  
short	  catalyKc	  tail	  
•  	   AcKvated	   by	   adhesion	   receptors,	  
receptor	   tyrosine	   kinases,	   G-­‐protein	  
coupled	  receptors	  
• 	   When	   acKvated	   it	   promotes	   survival,	  
angiogenesis,	   proliferaKon	   and	   invasion	  
pathways	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CaM	  binds	  and	  regulate	  the	  acKvity	  of	  
	  c-­‐Src	  kinase	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The	  Role	  of	  CaM	  and	  phospho-­‐mimeKc-­‐(Tyr)-­‐CaM	  
on	  the	  autophosphorylaKon	  of	  c-­‐Src	  kinase	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Epidermal	  Growth	  Factor	  Receptor	  
•  A	  transmembrane	  receptor	  
glycoprotein	  
	  
•  A	  member	  of	  the	  ErbB	  family	  of	  
receptors	  
	  
•  Associated	  with	  epithelial	  Cssues	  
–  MutaCons,	  ampliﬁcaCons	  or	  
misregulaCons	  of	  EGFR	  or	  
family	  members	  are	  implicated	  
in	  about	  30%	  of	  all	  epithelial	  
cancers.	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  The	  eﬀect	  of	  CaM	  wt,	  CaM	  Y99D/Y138D	  and	  phospho-­‐
CaM	  on	  the	  EGF-­‐dependent	  autophosphorylaKon	  of	  EGFR	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  Calcium	  
	  	  	  EGTA	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Cyclic	  NucleoKde	  Phosphodiesterase	  	  
•  	   Member	   of	   a	   group	   of	   enzymes	   that	  
degraded	  the	  phosphodiester	  bond	  in	  the	  
second	   messenger	   molecules	   cAMP	   and	  
cGMP	  
	  
• 	  They	  regulate	  the	  localizaCon,	  duraCon	  
and	   the	   amplitude	   of	   cyclic	   nucleoCde	  
signaling	  within	  the	  subcellular	  domains.	  
Lippincod-­‐Raven	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The	  Eﬀect	  of	  CaM	  wt	  and	  CaM	  Y/D	  and	  CaM	  Y/E	  
phospho-­‐mimeKc	  mutants	  on	  the	  PDE	  acKvity	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Endothelial	  Nitric	  Oxide	  Synthetase	  	  
•  	   Enzyme	   catalyz ing	   the	  
producCon	   of	   nitric	   oxide	   from	  
L-­‐arginine	  
	  
•  	   Vascu lar	   tone,	   insu l in	  
secreCon,	  angiogenesis,	  immune	  
response	  
	  
Biochemistry,2010	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1.	  To	  test	  the	  role	  of	  CaM	  on	  the	  c-­‐Src	  	  funcKonality	  in	  living	  cells	  
2.	  To	  repeat	  the	  EGF-­‐dependent	  sKmulaKon	  of	  EGFR	  and	  to	  	  test	  it	  in	  becer	  
condiKon	  to	  observe	  the	  eﬀect	  of	  the	  CaM	  wt,CaM	  Y/D	  and	  CaM	  Y/E	  
3.	  To	  test	  the	  eﬀect	  of	  CaM	  Y99D/Y138D	  mutant	  stabily	  transfected	  in	  ET1.55/
EGFR	  	  condiKonal	  CaM-­‐KO	  cells	  
4.	  Test	  the	  eﬀect	  of	  Phospho-­‐CaM	  on	  the	  acKvity	  of	  eNOS	  
Future	  PerspecKves	  
Conclusions	  
1.  Calmodulin	  binds	  and	  acCvate	  c-­‐Src	  kinase	  
	  
2.	   Phospho-­‐CaM	   and	   Phospho-­‐mimeCc	   CaM	   Y99D/Y138D	   increase	   the	   EGF-­‐
dependent	  autophosphorylaCon	  of	  EGFR	  
	  
3.	   Phospho-­‐mimeCc	   CaM	   Y99D/Y138D	   and	   Phosho-­‐CaM	   downregulate	   the	  
acCvaCon	  of	  PDE	  as	  compared	  to	  the	  non-­‐P-­‐CaM	  wt	  
	  	  
4.	  	  	  CaM	  Y99E/Y138E	  upregulate	  the	  acCvaCon	  of	  eNOS	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